(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 132 251 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

12.09.2001 Bulletin 2001/37 

(21) Application number: 00954945.2 

(22) Date of filing: 24.08.2000 



(51) Intel. 7 : B60L 11/18 

(86) International application number: 
PCT/JPOO/05660 

(87) International publication number: 

WO 01/15929 (08.03.2001 Gazette 2001/10) 



(84) 


Designated Contracting States: 


(72) 


Inventors: 




DE FR GB IT 


• 


YAMADA, Toshiaki 




Designated Extension States: 




Iwata-shl, Shizuoka 438-8501 (JP) 




AL LT LV MK RO SI 


• 


SAITO, Mikio 








Iwata-shl, Shizuoka 438-8501 (JP) 


(30) 


Priority: 27.08.1999 JP 24079199 








30.08.1999 JP 24255799 


(74) 


Representative: Grtinecker, Kinkeldey, 




31.08.1999 JP 24649399 




Stockmair & Schwanhausser Anwaltssozietat 








Maximilianstrasse 58 


(71) 


Applicant: YAMAHA HATS U DO K I KABUSHIKI 




80538 Munchen (DE) 




KAISHA 








Iwata-shl, Shizuoka 438-8501 (JP) 







(54) HYBRID DRIVE SYSTEM 

(57) A hybrid-driven device is provided capable of 
effecting improved efficiency of assembling work and 
maintainability of modules of a motor, a fuel cell and a 
battery, as well as reliable control. 

A hybrid-driven device having a battery and a fuel 
cell as power sources for a motor for driving a vehicle, 
a main switch for switching on the power sources, and 



a device controller 5 for controlling the vehicle, wherein 
said motor 31 , battery 60 and fuel cell 70 are arranged 
as module units 3, 6, 7, respectively, each module unit 
is provided with a module controller 30, 61 or 71 and 
detection means for detecting the state of the module, 
and said module controller has storage means for stor- 
ing detected state data. 
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Description 

Field of the Invention 

[0001] This invention relates to a hybrid-driven device 
with a battery and a fuel cell as power sources of a drive 
motor for mobile devices such as vehicles and water- 
crafts, or the like. 

Background Art 

[0002] A hybrid type electric car has been developed 
for the purpose of reducing pollution due to vehicles, in 
which an electric motor is used for driving the vehicle, 
and two kinds of batteries for constant speed running 
and high output running are combined as power sources 
of the vehicle to increase travel distance per one charge 
and to provide efficient and stable power supply during 
constant speed running and high output running such 
as acceleration. In such a hybrid-driven vehicle, a sys- 
tem has been contemplated in which methanol is used 
as primary fuel, and a fuel cell is used as a power supply 
source, including a reformer and a shift reactor for 
processing carbon monoxide, and a secondary battery 
(battery) is combined in addition to the power supply 
source, such as a lead battery for carrying peak load. In 
such a hybrid-driven vehicle, a vehicle controller is pro- 
vided for drivingly controlling the motor in an optimum 
condition by supplying electric power efficiently in re- 
sponse to the operating conditions after switching-on of 
the power source. Modules constituting equipment such 
as a motor, a fuel cell and a battery are provided with 
sensors for detecting data, such as temperature, rpm or 
a state of the voltage and current, corresponding to the 
modules necessary for drive control of the vehicle, re- 
spectively, and the vehicle controller calculates required 
electric power or expected travel distance according to 
the detected output, for charging/discharging of the bat- 
tery and the fuel cell, and drive control of the motor, or 
the like. 

[0003] In constituting such a control system, it is de- 
sirable for each module to be easy in installation to the 
vehicle and maintenance so as to provide easy parts 
replacement including that of related control system 
parts, for improved application of modules, and also to 
receive reliable control data, for higher reliability of the 
control. 

[0004] In driving a vehicle using two power sources of 
a battery and a fuel cell described above, the vehicle 
controller calculates expected travel distance from the 
data on the residual amount of power source capacities 
and fuel in the normal operating conditions of both pow- 
er sources, makes an effective use of the power sources 
during running while verifying reliable travel to the des- 
tination, and makes proper use of the power sources, 
such as supplementary use of the battery to the delayed 
output response of the fuel cell during acceleration, so 
as to perform drive control of power sources through 



their controllers, for constant stable running. 
[0005] However, in case of abnormality in the battery 
or the fuel cell, continuous use of the power sources 
might disable drive control based on the data from the 
5 power source controller, preventing stable running, and 
the abnormal state might expand more widely due to de- 
layed measures against the abnormality, causing dam- 
age to other sections. 

[0006] In view of the foregoing, it is a first object of this 
10 invention to provide a hybrid-driven device capable of 
effecting improved efficiency of assembling work and 
maintainability of modules including a power system 
such as a motor and power supply sources such as a 
fuel cell and a battery, as well as reliable control. 
15 [0007] In addition, it is a second object of this inven- 
tion to provide a hybrid-driven mobile body in which the 
states of two power sources are detected during oper- 
ation to calculate expected travel distance based on the 
detection data, and the states of power sources are 
20 grasped constantly during operation such that the mo- 
bile body is able to travel smoothly to the destination. 
[0008] Further, it is a third object of this invention to 
provide a hybrid-driven device in which in the event that 
abnormality is detected in either of the two hybrid drive 
power sources, the use of the power source is stopped 
promptly to prevent expansion of the abnormal state so 
as to cope with the abnormality immediately, and oper- 
ation is continued using the other power source, for 
smooth drive control of the power system. 

Disclosure of the Invention 

[0009] In order to achieve the foregoing first object, 
this invention may provide a hybrid-driven device having 
a first and a second power supply source as power 
sources for a power system for driving the device, a 
main switch for switching on the power sources, and a 
device controller for controlling the device, wherein said 
power system and said first and second power supply 
sources are arranged as module units, respectively, 
each module unit is provided with a module controller 
and detection means for detecting the state of the mod- 
ule, and said module controller has storage means for 
storing detected state data. 

[0010] In this arrangement, equipment (modules) 
constituting the power system such as a motor, the first 
power supply source such as a fuel cell and the second 
power supply source such as a battery, are arranged as 
module units such as a motor unit, a fuel cell unit and a 
battery unit, respectively, to be combined integrally to- 
gether with related equipment and components, and in- 
corporated unit by unit in a device such as a vehicle. 
The module units contain module controllers for control- 
ling the respective modules. The module controllers 
have storage means for storing detection data from 
state detection means of the modules, so that each 
module unit is able to perform data communication with 
the device controller. 
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[001 1 ] As a result that the motor, fuel cell and battery 
are arranged as module units containing controllers, re- 
spectively, efficiency of assembling work and maintain- 
ability of modules are improved and control systems cor- 
responding to the modules are integrated for the respec- 
tive modules, thereby providing improved reliability of 
the control, easy parts replacement including that of the 
control system parts and improved applicability of mod- 
ules with effective parts control. 

[0012] In a preferred arrangement, this invention is 
characterized in that said device controller is adapted fo 
perform bilateral data communication with said module 
controllers. 

[0013] In this arrangement, data is stored in each 
module controller and the device controller can receive 
requisite data on request to the module controller, so 
that memory structure is simplified on the device con- 
troller side and effective control can be performed on 
the same communication line for each module. 
[0014] In another preferred arrangement, this inven- 
tion is characterized in that after a predetermined time 
has elapsed since the main switch was turned off, prep- 
aration processing is performed on said first or said sec- 
ond power supply source for the next operation. 
[0015] In this arrangement, after a predetermined 
time has elapsed on the basis of a timer since operation 
was stopped and the main switch was turned off, the 
capacity of the power supply source is detected to be 
optimized sufficiently enough for normal operation, or 
when operation was stopped and the main switch was 
turned'off, residual capacity of the first or the second 
power supply source is detected, capacity-up process- 
ing is performed at a time earlier than the time of the 
next driving schedule entered by the user by a length of 
time necessary to increase the detected residual electric 
capacity up to an optimum value, so that the device can 
be held on standby in an optimum condition that opera- 
tion can be started stably and reliably at the time of next 
running for continuation of normal operation. 
[0016] In addition, in order to achieve the second ob- 
ject, this invention may provide a hybrid-driven mobile 
body with a first and a second power supply source as 
power sources of a power system for driving the mobile 
body, wherein an available amount of power supply by 
each of said first and said second power supply source 
is detected, and a program is provided for calculating 
an expected travel distance of the mobile body from the 
available amount of power supply. 
[0017] In this arrangement, since during travel oper- 
ation, the available amount of power supply of each of 
the first and the second power source constituting the 
hybrid device, for example, residual capacity or residual 
fuel, is detected and the expected travel distance of the 
mobile body is calculated on the basis of the detected 
data, stable operation to the destination is verified and 
a prompt action can be taken when the expected travel 
distance or the residual quantity is insufficient. 
[0018] In a preferred arrangement, this invention is 



characterized in that said first power source is a fuel cell 
and said second one a battery; the fuel consumption ra- 
tio of the fuel cell and the capacity consumption ratio of 
the battery are calculated, and the expected travel dis- 
s tance of the mobile body is calculated on the basis of 
these consumption ratios; and if said residual fuel of the 
fuel cell and said residual capacity of the battery are not 
more than the respective predetermined setting values, 
warning is indicated. 
10 [0019] In this arrangement, the hybrid power source 
is constituted by a fuel cell and a battery (secondary bat- 
tery); the fuel consumption ratio of the fuel cell is calcu- 
lated from the traveled distance and the fuel consump- 
tion; and the expected travel distance by the fuel cell is 
15 calculated from the fuel consumption ratio and the re- 
sidual amount of fuel. Further, the capacity consumption 
ratio of the battery is calculated from the traveled dis- 
tance and the voltage drop of the battery or the capacity 
consumption of the whole mobile body, and the expect- 
ed travel distance is calculated from the capacity con- 
sumption ratio and the residual capacity. In this case, if 
the residual fuel and the residual capacity of the battery 
are not more than the respective predetermined values, 
warning is indicated and appropriate measures can be 
taken such as refueling and battery change, or charging. 
[0020] in still another preferred arrangement, this in- 
vention is characterized in that the characteristic data of 
capacity corresponding to the current and voltage of the 
battery is provided beforehand, and the battery capacity 
is calculated from the detection data on the current or 
voltage of the battery, based on the characteristic data 
of capacity. 

[0021] In this arrangement, the characteristic data of 
capacity corresponding to the current and voltage of the 
battery is stored beforehand in a ROM, etc, and when 
the current or voltage of the battery is detected, the bat- 
tery capacity (residual capacity) at the time of detection 
is calculated from the stored characteristic data of ca- 
pacity, based on the detection data. 
[0022] In another preferred arrangement, this inven- 
tion is characterized in that after a predetermined time 
has elapsed since a first detection data was obtained 
on said current or voltage, a second detection data is 
obtained on the current or voltage, and the impedance 
is calculated from the calculated capacity value based 
on the first and the second detection data. 
[0023] In this arrangement, after a predetermined 
time has elapsed since the battery capacity and the. im- 
pedance were calculated on the basis of the first detec- 
tion data, the capacity and the impedance are calculated 
on the basis of the second detection data, and the state 
of deterioration of the battery is identified from the im- 
pedance change. Taking account of this impedance 
change, the expected travel distance can be calculated 
on basis of the residual capacity of the battery. 
[0024] Further, in order to achieve the third object, this 
invention may provide a hybrid-driven device having a 
first and a second power supply source as power sourc- 
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es of a power system for driving the device, said first 
and second power supply sources being connected to 
said power system through switching means, respec- 
tively, and a device controller for controlling the device 
according to the operating conditions, wherein said first 5 
and second power supply sources have controllers, re- 
spectively; the controllers are adapted to detect abnor- 
malities of the power supply sources and to store the 
detection data on abnormality; and said device control- 
ler is adapted to perform bilateral communication with 
the controllers of the power supply sources to send/re- 
ceive data or commands, and to cut off the power supply 
source from said power system through said switching 
means when said device controller receives said detec- 
tion data on abnormality. 

[0025] In this arrangement, the device controller 
which controls the whole device is adapted to perform 
data communication with controllers of the powersupply 
sources, and if abnormality happens in any of the power 
supply sources and the abnormality is detected by its 
controller, the detection data is sent to the device con- 
troller, and the device controller determines which sup- 
ply source the abnormality happens in, and cuts off the 
abnormal power supply source from the power system 
through switching means such as a relay. Thus, the use 
of the abnormal power source is stopped promptly and 
operation is continued using the other power source 
while an appropriate action is taken against the abnor- 
mality, thereby minimizing damage. 
[0026] The abnormality of the power supply source is 
detected such that the temperature and current or volt- 
age of each power supply source are detected and it is 
determined to be abnormal when these values exceed 
the respective proper ranges. If such an abnormal state 
is detected, the detection data on abnormality is stored 
in the controller of the abnormal power source and sent 
from the controller to the device controller on request. 
[0027] In a preferred arrangement, this invention is 
characterized in that the controller of each powersupply 
source sends to said device controller a request signal 
for stoppage of discharging of the power supply source 
upon detection of abnormality of the power supply 
source, and when receiving the request signal, said de- 
vice controller cuts off the power supply source from 
said power system through said switching means. 
[0028] In this arrangement, the controller of each 
power supply source sends a signal requesting stop- 
page of discharging to stop the use of the power source 
upon detection of abnormality of the power source. The 
device controller which received the request signal for 
stoppage of discharging determines which power 
source the signal was sent from, and cuts off the power 
source from the power system through switching 
means. Thus, when abnormality happens in a power 
source, a command can be requested of stopping the 
use of the power source, from the abnormal power 
source side, using communication means between the 
controllers of the power sources and the device control- 



ler, providing a prompter action to cope with the abnor- 
mality. The request signal for stoppage of discharging 
may be simply the detection data on abnormality. In this 
case, if abnormality is detected, the detection signal is 
sent to the device controller, and the device controller 
cuts off the abnormal power source accordingly. 

Brief Description of the Drawings 



10 [0029] 

Fig. 1 is a view of external appearance of a hybrid- 
driven vehicle according to an embodiment of this 
invention; 

15 Fig. 2 shows structural views of a hybrid-driven ve- 
hicle according to another embodiment of this in- 
vention; 

Fig. 3 is block diagram of the control system of the 
hybrid-driven vehicle according to the embodiment 
20 of this invention; 

Fig. 4 is a structural diagram of a portion of a fuel 
cell unit according to this invention; 
Fig. 5 is a structural diagram of the power source 
control system according to this invention; 
25 Fig. 6 is an illustration of the control system of the 
hybrid-driven vehicle according to this invention; 
Fig. 7 is a flowchart of operations during standby of 
the hybrid-driven vehicle according to this inven- 
tion; 

30 Fig. 8 is a flowchart of detection and calculation of 
the state of the power source in the hybrid-driven 
vehicle according to this invention; 
Fig. 9 is a flowchart of detection and its indication 
of the residual quantities of the power sources dur- 
35 ing running of the hybrid-driven vehicle according 
to this invention; 

Fig. 1 0 is a flowchart of capacity control of the bat- 
tery during running of the hybrid-driven vehicle ac- 
cording to this invention; and 
40 Fig. 11 is a graph of the capacity characteristics 
(percentage to the maximum capacity) correspond- 
ing to the current (I) and voltage (V) of the battery. 

Best Mode for Carrying out the Invention 

45 

[0030] Now, an embodiment of this invention will be 
described below with reference to the drawings. 
[0031] Fig. 1 is a general structural view of a hybrid- 
driven vehicle according to an embodiment of this in- 
50 vention. The hybrid-driven vehicle 1 of this embodiment 
is applied to a motor bicycle. The hybrid-driven vehicle 
1 is provided with a hybrid-driven system 2. The hybrid- 
driven system 2 comprises an electric motor unit 3, a 
transmission 4, a vehicle controller 5, a battery unit 6 
55 and a fuel cell unit 7. 

[0032] A fuel cell unit 7 comprised mainly of a fuel cell 
and a reformer, is disposed rearwardly of a seat 8 and 
upwardly of a drive wheel 9. In front of the seat 8 and 
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between the seat and a front fork 1 2 for steering a steer- 
ing wheel 1 1 , is disposed a methanol tank 13. The meth- 
anol tank 13 is provided with a filler cap 14. 
[0033] The hybrid system comprised of a fuel cell in 
the fuel cell unit 7 and a battery in the battery unit 6 is 
adapted to drive an electric motor in the electric motor 
unit 3 to rotate the drive wheel 9. 
[0034] Fig. 2(A) is a view of an example of another 
type of hybrid-driven motor bicycle, and Fig. 2(B) is a 
structural view of a hydrogen supplying device for the 
fuel cell. 

[0035] The hybrid-driven vehicle 1 has a vehicle con- 
troller 5 and a battery unit 6 under a seat 8; under an 
vehicle controller 5 is provided an electric motor unit 3; 
and in front thereof is provided a fuel cell unit 7 com- 
prised mainly of a fuel cell. On a carrier to the rear of 
the seat 8 is provided a hydrogen supplying device 15 
for supplying hydrogen for power generation to the fuel 
cell unit 7. 

[0036] The hydrogen supplying device 15, as shown 
in Fig. 2(B), is provided with a hydrogen bomb 16 to- 
gether with a methanol tank 13, and with a fan 17 and 
a burner 18 for supplying combustion air, and further 
with a reformer 19 for producing hydrogen through cat- 
alyst, with primary fuel being heated and vaporized. 
[0037] Fig. 3 is a schematic block diagram of the hy- 
brid-driven vehicle according to this invention. 
[0038] The hybrid-driven vehicle 1 is provided with a 
main switch SW1 , a seat 8, a stand 20, a foot rest 21 , 
an acceleration grip 22, a brake 23, an indicator 24, a 
lamp unit 25 including a light, a winker, etc, a user input 
device 26, a non-volatile memory 27 and a timer 28, and 
further* with an electric motor unit 3, a transmission 4, a 
vehicle controller 5, a battery unit 6 and a fuel cell unit 7. 
[0039] ON/OFF signals are sent from the main switch 
SW1 to the vehicle controller 5 to drive the motor-pow- 
ered vehicle. To the seat 8, stand 20, foot rest 21 and 
brake 23 are fitted sensors S1 -S4, respectively, and ON/ 
OFF signals corresponding to seating/non-seating, use/ 
non-use of the stand, feet-resting/non feet-resting and 
ON/OFF of the brake are sent from the respective sen- 
sors S1 -S4 to the vehicle controller 5, where the respec- 
tive operating conditions are detected. 
[0040] The accelerator grip 22 constitutes output set- 
ting means, and to the accelerator grip 22 is fitted an 
accelerator opening sensor S5, from which signals of 
accelerator opening are sent to the vehicle controller 5 
through gripping manipulation of the user. The electric 
motor is controlled according to accelerator opening. 
The vehicle controller 5 constitutes control means for 
controlling the output of the electric motor based on the 
output setting value from the output setting means con- 
stituted by the accelerator grip 22. 
[0041] The user is able to input various data from a 
user input device 26 to the vehicle controller 5 to 
change, for example, the operating characteristics of the 
vehicle. Also, data are transferred between the non-vol- 
atile memory 27 and timer 28 and the vehicle controller 



5, that is, to the non-volatile memory 27 is stored the 
information on the operating conditions of the vehicle at 
the time of stoppage, and the vehicle controller 5 reads 
the information on the stored operating conditions for 
5 control when operation is started. 

[0042] The indicator 24 is driven by indicator-ON/OFF 
signals from the vehicle controller 5 and the operating 
conditions of the motor-powered vehicle are indicated 
on the indicator 24. The lamp unit 25 including a light, 
winker, etc is comprised of lamps 25b of the light, winker, 
etc. Activation-ON/OFF signals from the vehicle control- 
ler 5 drive a DC/DC converter 25a to light the lamps 25b. 
[0043] The electric motor unit 3 is provided with a mo- 
tor driver 30, an electric motor 31 connected to the drive 
wheel 9, an encoder 32, a regenerative current sensor 
S1 1 and regenerative energy control means 33. The mo- 
tor driver 30 controls the electric motor 31 through duty 
signals from the vehicle controller 5, and the drive wheel 
9 is driven by the output of the electric motor 31 . The 
encoder 32 detects the position of the magnetic poles 
and the number of revolution of the electric motor 31 . 
Information on the motor speed from the encoder 32 is 
stored in a memory in the motor driver 30 to be sent to 
the vehicle controllers as required. Output of the electric 
motor 31 is changed in its speed by the transmission 4 
to drive the drive wheel 9, and the transmission 4 is con- 
trolled by speed-change command signals from the ve- 
hicle controller 5. The electric motor 31 is provided with 
a motor voltage sensor or a motor current sensor S7, 
and information on the voltage and current of the motor 
is stored in a memory in the motor driver to be sent to 
the vehicle controller 5 as required. 
[0044] The battery un it 6 is provided with a battery 60 , 
a battery controller 61 and a battery relay 62. The fuel 
cell unit 7 is provided with a fuel cell 70 constituting pow- 
er generating means, a fuel cell controller 71 , a reverse 
current prevention element 72 and a fuel cell relay 73. 
There provided are a first power supply path L1 allowing 
supply of the output current from the fuel cell 70 to the 
battery 60 and a second power supply path L2 allowing 
supply of the output current from the battery 60 to the 
electric motor 31 , and electric power is supplied through 
an electric power regulating section 80. 
[0045] The battery controller 61 is provided with de- 
tection means for detecting the charging state of the bat- 
tery 60, and the detection means is comprised of a bat- 
tery temperature sensor S12, a battery voltage sensor 
S13 and a battery current sensor S14, and information 
from these sensors is stored in a memory in the battery 
controller 61 to be entered in the vehicle controller 5 as 
required. The battery relay 62 is activated by ON/OFF 
signals from the vehicle controller 5 to control electric 
power supply from the second power supply path L2. 
[0046] Communication data are sent from the vehicle 
controller 5 to the fuel cell controller 71 , and the fuel cell 
controller 71 controls the fuel cell 70 on the basis of 
these data. The fuel cell controller 71 is provided with 
detection means for detecting the state of the fuel cell 
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70. The detection means is comprised of various tem- 
perature sensors S21 , a fuel cell voltage sensor S22 and 
a fuel cell current sensor S23, and information from 
these sensors is stored in a memory in the fuel cell con- 
troller 71 to be entered in the vehicle controller 5 as re- 
quired. The fuel cell relay 73 connected to the fuel cell 
controller through rectifier diode (reverse current pre- 
vention element) 72 is activated by ON/OFF signals 
from the vehicle controller 5 to control electric power 
supply from the first power supply path L1 . 
[0047] Fig. 4 is a structural diagram of a portion of a 
fuel cell according to an embodiment of this invention. 
[0048] The fuel cell unit 7 in this embodiment compris- 
es a methanol tank 1 02, a reformer 1 03, a shift converter 
104, a selective oxidation reactor 105, a fuel cell 70, a 
moisture collecting heat exchanger 107, a water tank 
1 08 and a fuel cell battery controller 71 . The fuel cell 
controller 71 is connected to the devices such as valves, 
pumps and fans, and sensors. The reformer 103, shift 
converter 1 04, selective oxidation reactor 1 05 and fuel 
cell 70 are provided with temperature sensors Tr, Tb, 
Ts, Tp, Tc, and the temperature of these components is 
controlled properly by the fuel cell battery controller 71 
(Fig. 3) through temperature detection. 
[0049] The reformer 103 is provided with a burner 
110, an evaporator 111 and a catalyst layer 112. To the 
burner 1 1 0 is supplied methanol from the methanol tank 
102 by a burner pump 113 activated through tempera- 
ture detection by the temperature sensor Tb, and air by 
a burner fan 114, and the evaporator 111 is heated by 
combustion action of the mixture. The double circle in 
the figure represents an air inlet. To the evaporator 111 
is supplied methanol fed from the methanol tank 1 02 by 
the methanol pump 115, and water fed from the water 
tank 1 08 by the water pump 116, with methanol and wa- 
ter mixed together. The burner 1 1 0 heats the evaporator 
1 11 to vaporize the fuel mixture of methanol and water, 
and the vaporized fuel mixture in the evaporator 111 is 
supplied to the catalyst layer 112. 
[0050] To the burner 110 is supplied surplus (or by- 
passing) hydrogen from the fuel cell 70 through a line 
201 for combustion. The combustion heat of the burner 
110 vaporizes primary fuel (raw material) composed of 
methanol and water, and heats the catalyst layer 112 to 
maintain its temperature at a value required for catalytic 
reaction. Combustion gas, and air not involved in the 
reaction are discharged to the outside through an ex- 
haust passage 202. 

[0051 ] The catalyst layer 1 1 2 is made, for example, of 
Cu-base catalyst, and resolves the mixture of methanol 
and water into hydrogen and carbon dioxide at a catalyst 
reaction temperature of about 300 °C as follows: 

CH 3 OH + H 2 0 -> 3H 2 + C0 2 

[0052] In the catalyst layer, a very small amount 
(about 1%) of carbon monoxide is produced: 



CH3OH -> 2H 2 + CO 

[0053] Since this CO is adsorbed by catalyst in the 
5 cell 70 and lowers electromotive force reaction, its con- 
centration is lowered in the shift converter 104 and the 
selective oxidation reactor 1 05 on the latter stage, and 
in the cell 70, to the order of one thousand to some tens 
of ppm. 

10 [0054] In the shift converter 1 04, carbon monoxide in 
the resolved gas is turned to C02 at a reaction temper- 
ature of about 200 °C in the following chemical reaction 
by surplus water vapor: 

15 CO + H 2 0 -> H 2 + CO z 

and CO concentration is lowered to the order of about 
0.1%. 

20 [0055] In the selective oxidation reactor 105, CO is 
further changed chemically to C0 2 at a catalyst temper- 
ature of about 120 °C using platinum-base catalyst in 
the oxidation reaction as: 

25 2CO + 0 2 -> 2C0 2 

and its concentration is reduced further to 1/10 of the 
previous value or smaller. Thus, the CO concentration 
30 in the cell 70 can be lowered to the order of some tens 
of ppm. 

[0056] The reformer 1 03 allows raw material to be re- 
formed so as to produce hydrogen as described above, 
and the hydrogen acquired is supplied to the fuel cell 70 

35 through the shift converter 1 04 and the selective oxida- 
tion reactor 1 05. Between the reformer 1 03 and the shift 
converter 1 04 are provided a buffer tank 1 1 7 for absorb- 
ing pulsation and pressure change and switching valves 
117a, 117b, and the hydrogen is returned to the burner 

40 110 through activation of these switching valves 117a, 
117b. The shift converter 104 is cooled by a cooling fan 
1 1 8 after temperature detection by the temperature sen- 
sor Ts. Cooling air is discharged to the outside through 
an exhaust passage 203. 

45 [0057] Between the shift converter 1 04 and the selec- 
tive oxidation reactor 1 05 are provided a buffertank 124 
and switching valves 124a, 124b, and hydrogen is re- 
turned to the burner 110 through activation of these 
switching valves. 

so [0058] Hydrogen sent from the shift converter 1 04 is 
mixed with air fed by a reaction air pump 1 1 9 to be sup- 
plied to the selective oxidation reactor 105. The selec- 
tive oxidation reactor 105 is cooled by a cooling fan 120 
after temperature detection by the temperature sensor 

55 Tp. The cooling air is discharged to the outside through 
an exhaust passage 204. 

[0059] Between the selective oxidation reactor 105 
and the fuel cell 70 are provided a buffer tank 121 and 



6 



BNSDOCID: <EP 1 132251 A 1J_> 



11 



EP 1 132 251 A1 



12 



switching valves 121a, 1241, and hydrogen is returned 
to the burner 110 in the reformer 103 through activation 
of these switching valves. 

[0060] As a result of flow control of the switching 
valves 1171, 117b to the shift converter 104, that of the 
switching valves 124a, 124b to the selective oxidation 
reactor 1 05 and that of the switching valves 1 21 a, 1 21 b 
to the fuel cell 70, the amount of hydrogen supplied to 
the fuel cell 70 can be regulated for electromotive force 
control. Excessive oxygen is supplied in this case, so 
that the electromotive force is controlled according to 
the amount of hydrogen. 

[0061] Such an electromotive force control is per- 
formed as follows: required electromotive force is cal- 
culated by the vehicle controller 5 based on the data 
from sensors S21 -S23 and the detected data on the op- 
erating conditions from other various sensors, the flow 
rate of each switching valve is calculated by the vehicle 
controller 5 or the fuel cell controller 71 based on the 
calculation results, taking account of the time lag re- 
quired for the hydrogen quantity in the cell to be changed 
after activation of the switching valve, on the basis of 
which ON/OFF control or opening control of each 
switching valve is performed by the fuel cell controller 
71 . In this case, a larger supply quantity of the primary 
fuel such as methanol may increase the amount of evap- 
oration of hydrogen to thereby increase the electromo- 
tive force, in which case time lag is produced by the time 
hydrogen is increased in quantity enough to participate 
in power generation. Such a time lag is compensated 
for by'the electric power from the battery. 
[0062]"' To the fuel cell 70 is supplied water from the 
water tank 1 08 by a cooling and humidifying pump 1 22, 
and air is supplied from the moisture collection heat ex- 
changer 107 by a pressurizing air pump 123 through 
temperature detection of the temperature sensor Tc. Us- 
ing the water, air and hydrogen, power generation is per- 
formed in the fuel cell 70, as described below. 
[0063] The fuel cell 70 is configured such that elec- 
trodes are each formed with, for example, a platinum- 
base porous catalyst layer (not shown) provided on both 
sides of a cell film (not shown) with a cooling and hu- 
midifying water passage 205 formed therein. To one 
electrode is supplied hydrogen from the selective oxida- 
tion reactor 105 through a hydrogen passage 206, and 
to the other electrode, oxygen (air) through an oxygen 
passage 207. Hydrogen ions move from the hydrogen 
passage 205 of the hydrogen side electrode to the ox- 
ygen side electrode through the cell film and are com- 
bined with oxygen to form water. The migration of elec- 
trons (-) associated with the migration of the hydrogen 
ions (+) allows the electromotive force to be generated 
between the electrodes. 

[0064] This electromotive force generation is a heat 
development reaction, and for the purpose of cooling 
and smooth migration of hydrogen ions to the oxygen 
side electrode, water is supplied from the water tank 1 08 
to the water passage 205 in the cell film between both 



electrodes by the pump 122. The water which has 
passed through the water passage 205 and increase in 
temperature, exchanges heat with air in the heat ex- 
changer 1 07 and returns to the water tank 1 08. The wa- 
5 ter tank 1 08 is provided with a radiation fins 208 for cool- 
ing water. Numeral 209 designates an overflow pipe. 
[0065] Air is introduced to the heat exchanger 107. 
The air, after exchanging heat with water at an elevated 
temperature, is changed to a hot air, and supplied to the 
10 oxygen passage 207 by the air pump 123. As a result 
of the hot air being supplied, combining reaction with 
hydrogen ions is accelerated, providing effective elec- 
tromotive force reaction. Therefore, an air inlet (shown 
in the figure by a double circle) is preferably provided in 
15 the vicinity of the selective oxidation reactor 1 05 or the 
catalyst layer 1 1 2 where the foregoing h igh temperature 
catalytic reaction takes place. 

[0066] Oxygen in the air passing through the oxygen 
passage 207 and combined with hydrogen ions is turned 
into water and collected in the water tank 108. The sur- 
plus air (oxygen and nitrogen) is discharged to the out- 
side through an exhaust passage 21 0. 
[0067] Water used in the fuel cell 70 and water pro- 
duced by power generation as described above, ex- 
change heat with cooling air in the moisture collecting 
heat exchanger 107 and is returned to the water tank 
108. Also, the surplus hydrogen used for power gener- 
ation in the fuel cell 70 is returned to the burner 110 of 
the reformer 103 through a valve 211 and a line 201. 
[0068] As described above, in the fuel cell unit 7, by 
means of the reformer 1 03 in which the evaporator 111 
is heated by the burner 110 and raw material vaporized 
by the evaporator 111 is supplied to the catalyst layer 
112, the raw material is reformed to produce hydrogen, 
and the hydrogen acquired is supplied to the fuel cell 70 
through the shift converter 104 and the selective oxida- 
tion reactor 105 for power generation. In this case, hy- 
drogen acquired from the selective oxygen reactor 105 
may be stored, as shown in Fig. 2(B), temporarily in the 
hydrogen bomb 16. 

[0069] The output of the fuel cell 70, as shown in Fig. 
3, is connected to the power regulating section 80 
through the reverse current prevention element 72 and 
the fuel cell battery relay 73, and the power regulating 
section 80 is connected to the battery 60 and the electric 
motor 31 . 

[0070] Fig. 5 is a block diagram of the power source 
control system of the hybrid-driven vehicle according to 
this invention. 

[0071] The vehicle controller 5 is connected to the 
electric motor unit 3, battery unit 6 and fuel cell unit 7 
through bilateral communication lines 220, 221 , 222, re- 
spectively. The fuel cell unit 7 is connected to the electric 
motor unit 3 through (+) side current line 223a and (-) 
side current line 223b. On the (+) side current line 223a 
is provided a switch 225. This switch 225 is turned ON 
and OFF by the vehicle controller 5. 
[0072] The battery unit 6 is connected to the electric 
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motor unit 3 through the (+) side current line 223a and 
the (-) side current line 223b which are coupled to the 
(+) side current line 224a and (-) side current line 224b, 
respectively. On the (+) side current line 224a is provid- 
ed a switch 226. This switch 226 is turned ON and OFF 
by the vehicle controller 5. 

[0073] The electric motor unit 3 is a unit in which a 
controller (motor driver 30), an encoder and sensors, as 
well as an electric motor 31 (Fig. 3), are integrated to- 
gether as a module. Such an electric motor unit 3 can 
be mounted detachably on a vehicle as a unitary com- 
ponent. Therefore, the bilateral communication line 220 
and the current lines 223a, 223b, 224a, 224b are each 
connected to the motor driver 30 as a controller of the 
electric motor unit 3 through the respective couplers (not 
shown). 

[0074] The motor driver 30 has a memory, and detect- 
ed data such as the operating conditions of the electric 
motor unit 3 (for example, number of revolution), throttle 
opening, running speed, request load, temperature and 
shift position are sent to the vehicle controller 5 to up- 
date the memory in the vehicle controller 5 for storage. 
[0075] The battery unit 6 is a unit in which a battery 
controller 61 , sensors S12-S14 and a relay 52, as well 
as a battery 60 as shown in Fig. 3, are integrated togeth- 
er as a module. Such a battery unit 6 can be mounted 
detachably on a vehicle as a unitary component. There- 
fore, the bilateral communication line 221 and the cur- 
rent lines 224a, 224b are connected to the battery con- 
troller 61 of the battery unit 6 through couplers (not 
shown). 

[0076] The battery controller 61 has a memory, to 
which are stored the data on the battery unit conditions 
such as temperature, voltage and current, and the re- 
sidual capacity of the battery 60 while updated constant- 
ly. Thus, the data can be transferred through bilateral 
communication between the battery controller and the 
vehicle controller to supply required power during run- 
ning, and when the battery 60 is replaced, the residual 
capacity can be immediately recognized by the vehicle 
controller for processing of expected travel distance, 
etc. 

[0077] The fuel cell unit 7 is a unit in which a fuel cell 
controller 71 , sensors S21-S23 (Fig. 3) and a relay 52, 
as well as the fuel cell 70, reformer, etc, are integrated 
together as a module. Such a fuel cell unit 7 can be 
mounted detachably on a vehicle as a unitary compo- 
nent. Therefore, the bilateral communication line 222 
and the current lines 223a, 223b are connected to the 
fuel cell controller 71 of the fuel cell unit 7 through cou- 
plers (not shown). 

[0078] The fuel cell controller 71 has a memory, to 
which are stored the data on the fuel cell unit conditions 
such as temperature, voltage and current, and the ca- 
pacity (specifically, the residual fuel in the methanol 
tank) of the fuel cell while updated constantly. Thus, the 
data can be transferred through bilateral communication 
between the fuel cell controller and the vehicle controller 



to supply required power during running, and process- 
ing of expected travel distance, etc, can be performed. 
[0079] Although in the embodiment in Fig. 5, a fuel 
cell and a battery are used as two power supply sources 

5 constituting the hybrid-driven vehicle, two fuel cells or 
two batteries (second batteries) may be used, or an en- 
gine type generator or a capacitor may be used. In ad- 
dition, this invention can be applied to watercrafts or oth- 
er devices in addition to vehicles. 

w [0080] Fig. 6 is an illustration of data communication 
in the control system of the hybrid-driven vehicle accord- 
ing to this invention. 

[0081] The vehicle controller 5 transmits, to the elec- 
tric motor unit 3 (motor driver (controller of the electric 

is motor) 30, encoder 32 and other sensor group), battery 
controller 61 and fuel cell controller 71 , request signals 
of various data stored in the memories of the controllers. 
Upon this data request, required data are sent back to 
the vehicle controller 5 from the sensor group of the 

20 electric motor unit 3, and the controllers 30, 61 . 71 . The 
contents of the data include state information such as 
temperature, voltage, current, error information and ca- 
pacity, and control information such as output request. 
[0082] In this case, the vehicle controller 5 calculates, 

25 on the basis of the data from the sensor group and the 
controllers 30, 61, 71, the optimum amount of drive to 
the units, and the data on the amount of drive are sent, 
as operation command data, to the motor driver 30 and 
controllers 30, 61,71 for the control of the electric motor 

30 unit 3, battery unit 6 and fuel cell unit 7. 

[0083] In such a bilateral data communication, ac- 
cording to this invention, when abnormality happens in 
the battery unit 6 or the fuel cell unit 7, the abnormality 
is detected by the battery controller 61 or the fuel cell 

35 controller 71 , and the detection data on abnormality is 
sent to the vehicle controller 5. The vehicle controller 5 
determines accordingly whether the abnormality hap- 
pens in the battery unit 6 or the fuel cell unit 7, and cuts 
off the switch 225 or 226 (Fig. 5) of the power source 

40 where the abnormality is detected, to stop power supply 
from the abnormal power source to the motor. The 
switches 225, 226 correspond to the fuei ceil relay 73 
and the battery relay 62 of Fig. 3, respectively. The bat- 
tery unit 6 is determined to be abnormal when the de- 

45 tection value of any of the battery temperature sensor 
S12, battery voltage sensor S13 and battery current 
sensor S14 is excessively large or small beyond the 
range of normal detection values, and this detection val- 
ue is stored as detection data on abnormality in the 
so memory of the battery controller 61 . 

[0084] Similarly, the fuel cell unit 7 is determined to 
be abnormal when the detection value of any of the tem- 
perature sensor S21 , fuel cell voltage sensor S22 and 
fuel cell current sensor S23 is excessively large or small 
55 beyond the range of normal detection values, and this 
detection value is stored as detection data on abnormal- 
ity in the memory of the fuel cell controller 71 . 
[0085] The vehicle controller 5 constantly sends to the 
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controllers 61, 71 data requests including the detection 
data on abnormality, and if an abnormal state exists, the 
data is sent back to the vehicle controller 5. When the 
vehicle controller receives the detection data on abnor- 
mality, connection between the power source and the 
motor is cut off as described above. 
[0086] If abnormality is detected, the battery controller 
61 or the fuel cell controller 71 that has detected the 
abnormality, may send a request signal for stoppage of 
discharging of the abnormal battery or the fuel cell, to 
stop the use of the battery or the fuel cell. The vehicle 
controllers that has received the request signal for stop- 
page of discharging, determines whether the battery or 
the fuel cell needs to stop discharging, and cuts off the 
switch 225 or 226 of the abnormal power source to stop 
the use of the power source. 

[0087] Such a bilateral communication of the detec- 
tion data on abnormality allows a prompt action against 
abnormality at the time of occurrence of abnormality in 
the power source. In this case, even if the failure of the 
sensor itself is detected as abnormality of the power 
source, it can be handled as an abnormal state. 
[0088] Fig. 7 is a flowchart of control of the power sup- 
ply system during non-running of the hybrid-driven ve- 
hicle according to this invention. 
[0089] The operation at each step is as follows: 

S1 01 1 : It is detected whether or not the main switch 
for power supply to the vehicle is OFF, to determine 
the'end of use of the vehicle. If the vehicle is in use 
(uVthe state of running), necessary data communi- 
cation is performed between the vehicle controller 
and each controller of the fuel cell unit" and the bat- 
tery unit, as shown previously in Fig. 6, for drive con- 
trol of the vehicle according to the control program 
during running. 

S1 01 -A: a setting value of the timer count is deter- 
mined from the time of the next running and the cur- 
rent residual amount. That is, if the main switch is 
OFF, the timer is operated, and the need of dis- 
charging or charging is determined from the current 
battery capacity. Further, a length of time is calcu- 
lated necessary for discharging or charging opera- 
tion, a setting time is determined such that it is ear- 
lier than the time of the next running by the forego- 
ing necessary length of time plus a margin (for ex- 
ample, a few to some tens of minutes), and the time 
difference between the time of switching-off of the 
main switch and that setting time is calculated as a 
setting value. 

S102: If the main switch is OFF, an end signal is 
sent from the vehicle controller to each controller of 
the motor unit, fuel cell unit and battery unit. 
S103: The elapsed time after switching-off of the 
main switch is counted by the timer. 
S104: It is determined whether or not the elapsed 
time is a given setting value (the value calculated 
at Step S101-A). If it is less than the setting value, 



counting is continued till the setting value is 
reached. 

S105: After a given setting time has elapsed since 
switching-off of the main switch, the capacity of the 
5 fuel cell and the battery is detected. In this case, 
residual fuel in the methanol tank is detected for the 
fuel cell. 

S106: The detected battery capacity is compared 
with a given setting value A. The setting value A is 
10 set to a minimum capacity required for smooth start- 
ing of the next running. 

S107: If the battery capacity is not larger than the 
setting value A, the fuel cell unit is operated through 
the fuel cell controller, to charge the battery so that 
15 the capacity becomes larger than the setting value 
A. 

S108: If the battery capacity is larger than the set- 
ting value A, the battery capacity is compared with 
a given setting value B. 

20 S1 09: If the battery capacity is larger than the set- 
ting value B, a discharging command is sent to the 
battery controller, and the battery is discharged till 
the capacity reaches the setting value B. 
S110: If the battery capacity is not larger than the 

25 setting value B (larger than the setting value A), the 
fuel cell and the battery is held on standby for start- 
ing of the next running. 

As described in Fig. 6, the vehicle controller 5 trans- 
mits or receives several kinds of data to or from the 

30 battery controller 61 and the fuel cell controller 71 . 

S111: The data on the traveled distance from the 
start of running is obtained. The data, which is de- 
tected by a distance detection sensor located on the 
axle, is written in a RAM (or non-volatile memory) 

35 of the battery controller or the fuel cell controller, or 
in a RAM (or non-volatile memory) provided in the 
vehicle controller, for reading. 
S112: The fuel consumption ratio is calculated on 
the basis of the data on the quantity of methanol 

40 fuel consumed from the start (difference between 
the current residual fuel in the methanol tank and 
the residual fuel at the start of operation) and the 
data on the traveled distance. This fuel consump- 
tion ratio is used to calculate the expected travel dis- 

45 tance by the fuel cell. 

S113: The capacity consumption ratio for the whole 
vehicle is calculated on the basis of the battery ca- 
pacity data (the current battery capacity) and the 
traveled distance. This capacity consumption ratio 

so is used to calculate the expected travel distance 
from the residual battery capacity and residual 
methanol. 

For example, the expected travel distance may 
be calculated by obtaining the data on the capacity 
55 consumption of the whole vehicle including the fuel 
consumption and the battery consumption, and cal- 
culating the capacity consumption ratio of the vehi- 
cle from this capacity consumption and the traveled 
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distance. 

For example, if the consumption ratio of the 
electric power, supplier (fuel cell) is 1 0Occ/Ah and 
the capacity consumption ratio is 2.0 km/Ah, the ex- 
pected travel distance in the case of the residual 5 
fuel of 3000 cc and the residual battery capacity of 
5.0 A/h is: 

(3000/1 00+5.0) x 2.0 = 70 km. 1Q 

S114: It is determined whether the residual metha- 
nol fuel in the fuel tank is not more than a given set- 
ting value. 

S115: If the amount of methanol fuel is more than « 
the given setting value, the residual quantity is dis- 
played on a fuel indicator panel as usual. 
S116: If the amount of methanol fuel is not more 
than the given setting value, it is determined wheth- 
er the residual battery capacity is not more than the 20 
given setting value. If more than the setting value, 
then at S115,.the residual battery capacity is dis- 
played on the indicator panel as usual, as well as 
the amount of the methanol fuel. 

S1 1 7: If the residual quantity of the methanol fuel or 25 
the battery is not more than the respective given 
setting value, warning is indicated on the indicator 
panel. 

S118: If the amount of fuel detected at S114 ex- 
ceeds the setting value, it is determined whether the 30 
residual battery capacity is not more than the given 
setting value. If it is not more than the setting value, 
warning is indicated (Step S117), and if it is more 
than the setting value, the residual quantity is indi- 
cated as usual (Step S1 1 5). 35 

Fig. 10 is a flowchart of control of the battery 
capacity during running. Fig. 11 is a graph of the 
capacity characteristics (percentage to the maxi- 
mum capacity) corresponding to the current (I) and 
voltage (V) of the battery. <*o 

As described above, the vehicle controller 5 
performs bilateral data communication with the bat- 
tery controller 61. 

S121 : The first detection data on the voltage and/ 
or current of the battery is read from the battery con- 45 
troller to be sent to the vehicle controller. The vehi- 
cle controller stores the data on the capacity char- 
acteristics of Fig. 11, as a map beforehand in a 
ROM, etc. From the voltage or current data, the de- 
gree of consumption (percentage to the maximum so 
capacity) of the battery capacity at the time is found 
from the map in the graph of the capacity charac- 
teristics. This battery capacity changes, for exam- 
ple, with a certain time of use, as shown in the figure 
by the arrow. 55 
S122: After the first data on the current and voltage 
is obtained, the timer begins counting. 
S123: It is determined by the timer whether or not 



the given setting time is reached. Timer counting is 
continued till the setting time is reached. 
S124: After the setting time has elapsed, the sec- 
ond data on the current and/or voltage of the battery 
is read from the battery controller to be sent to the 
vehicle controller. 

S1 25: The degree of consumption of the battery ca- 
pacity is found from the graph of Fig. 11 , based on 
the foregoing first data and the second data, and 
the impedance is calculated. The deterioration of 
the battery is determined from the impedance 
change. 

[0090] Alternatively, during use of the battery, the cur- 
rent and voltage may be detected in an approximately 
constant current state generated by quick change over 
of the battery switch (FET, etc), and the residual battery 
capacity and the impedance may be calculated from the 
current and voltage characteristics in this constant cur- 
rent state. 

Industrial Applicability 

[0091] According to this embodiment as described 
above, as a result that the motor, fuel cell and battery 
are arranged as module units containing controllers, re- 
spectively, efficiency of assembling work and maintain- 
ability of modules are improved and control systems cor- 
responding to the modules are integrated forthe respec- 
tive modules, thereby providing improved reliability of 
the control, easy parts replacement including that of the 
control system parts and improved applicability of mod- 
ules with effective parts control. 

[0092] In addition, if the device (vehicle) controller 
which controls the whole device is adapted to perform 
bilateral data communication with the module control- 
lers such as the motor, battery and fuel cell, then data 
is stored in each module controller and the device con- 
troller can receive requisite data on request to the mod- 
ule controller, so that memory structure is simplified on 
the device controller side, and effective control can be 
performed on the same communication line for each 
module. 

[0093] Further, if after a predetermined time has 
elapsed since the main switch was turned off, prepara- 
tion processing is performed on the power supply sourc- 
es such as the fuel cell and the battery, for the next op- 
eration, then after a predetermined time has elapsed on 
the basis of a timer since operation was stopped and 
the main switch was turned off, the capacity of the fuel 
cell or the battery is detected to be optimized sufficiently 
enough for normal operation, so that the device can be 
held on standby in an optimum condition that operation 
can be started stably and reliably at the time of next run- 
ning, for continuation of normal operation. 
[0094] Furthermore, since during travel operation, the 
available amount of power supply of each of the first and 
the second power source constituting the hybrid device, 
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for example, residual capacity or residual fuel, is detect- 
ed and the expected travel distance of the mobile body 
is calculated on the basis of the detected data, stable 
operation to the destination is verified and a prompt ac- 
tion can be taken when the expected travel distance or 
the residual quantity Is insufficient. 
[0095] Moreover, the use of the abnormal power 
source is stopped promptly and operation is continued 
using. the other power source while an appropriate ac- 
tion is taken against the abnormality, thereby minimizing 
damage. 



Claims 

1. A hybrid-driven device having a first and a second 
power supply source as power sources for a power 
system for driving the device, a main switch for 
switching on the power sources, and a device con- 
troller for controlling the device, characterized in 
that said power system and said first and second 
power supply sources are arranged as module 
units, respectively, each module unit is provided 
with a module controller and detection means for 
detecting the state of the module, and said module 
controller has storage means for storing detected 
state data. 

2. The hybrid-driven device as set forth in claim 1 , 
wherein said device controller is adapted to perform 
bilateral data communication with said module con- 
trollers. 

3. The hybrid-driven device as set forth in claim 1 or 
2, wherein after a predetermined time has elapsed 
since the main switch was turned off, preparation 
processing is performed on said first or said second 
power supply source for the next operation. 

4. A hybrid-driven mobile body with a first and a sec- 
ond power supply source as power sources of a 
power system for driving the mobile body, charac- 
terized in that an available amount of power supply 
by each of said first and said second power supply 
source is detected, and a program is provided for 
calculating an expected travel distance of the mo- 
bile body from the available amount of power sup- 
ply. 

5. The hybrid-driven mobile body as set forth in claim 
4, wherein said first power source is a fuel cell and 
said second one a battery; the fuel consumption ra- 
tio of the fuel cell and the capacity consumption ratio 
of the battery are calculated, and the expected trav- 
el distance of the mobile body is calculated on the 
basis of these consumption ratios; and if said resid- 
ual fuel of the fuel cell and said residual capacity of 
the battery are not more than the respective prede- 



termined setting values, warning is indicated. 

6. The hybrid-driven mobile body as set forth in claim 

5, wherein the characteristic data of capacity corre- 
5 sponding to the current and voltage of the battery 

is provided beforehand, and the battery capacity is 
calculated from the detection data on the current or 
voltage of the battery, based on the characteristic 
data of capacity. 

10 

7. The hybrid-driven mobile body as set forth in claim 

6, wherein after a predetermined time has elapsed 
since a first detection data was obtained on said 

. current or voltage, a second detection data is ob- 
15 tained on the current or voltage, and the impedance 
is calculated from the calculated capacity value 
based on the first and the second detection data. 

8. A hybrid-driven device having a first and a second 
20 power supply source as power sources of a power 

system for driving the device, said first and second 
power supply sources being connected to said pow- 
er system through switching means, respectively, 
and a device controller for controlling the device ac- 

25 cording to the operating conditions, characterized 
in that said first and second power supply sources 
have controllers, respectively; the controllers are 
adapted to detect abnormalities of the power supply 
sources and to store the detection data on abnor- 

30 mality; and said device controller is adapted to per- 
form bilateral communication with the controllers of 
the power supply sources to send/receive data or 
commands, and to cut off the power supply source 
from said power system through said switching 

35 means when said device controller receives said 
detection data on abnormality. 

9. The hybrid-driven device as set forth in claim 8, 
wherein the controller of each power supply source 

40 sends to said device controller a request signal for 
stoppage of discharging of the power supply source 
upon detection on abnormality of the power supply 
source, and when receiving the request signal, said 
device controller cuts off the power supply source 

45 from said power system through said switching 
means. 
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